Charmed and Charmed- Strange Mesons 
in Kaluza-Klein Picture 



A. A. Arkhipov 

State Research Center "Institute for High Energy Physics'' 
142280 Protvino, Moscow Region, Russia 



Abstract 

In the present paper, we continue our study the structure of hadronic spectra, 
started in Refs. 121 El IH El , from the view point of existence the extra dimensions 
in the spirit of Kaluza-Klein approach. We show that all charmed and charmed- 
strange mesons, including the recently observed new states [3 E], are excellently 
incorporated in the systematics provided by Kaluza-Klein approach. 

1 Introduction 

In the present paper, we continue our study the structure of hadronic spectra, started in 
Refs. 12 13 IH El, from the view point of existence the extra dimensions in the spirit 
of Kaluza-Klein approach. Here we shall concern the spectra of charmed and charmed- 
strange mesons. The physics of charmed and charmed-strange mesons is really charmed 
and charmed-strange one. On the one hand the fundamental QCD Lagrangian predicted 
the charmed and charmed-strange states containing c and s quarks, while on the other 
hand there are serious problems to describe that sort of experimentally observed states in 
the framework of known QCD-inspired potential models with the quark and gluon degrees 
of freedom. The best currently performed lattice computations in QCD (Hj can not help 
us to understand the exact nature of the recently observed new states in the spectrum 
of charmed-strange mesons too. However, we show below that all charmed and charmed- 
strange mesons, including the recently observed new states, are excellently incorporated 
in the systematics provided by Kaluza-Klein approach. 



2 Charmed mesons 

As it was established in previous paper [S], the charmed D°(1864)-meson may occupy 
Mj^ (1860 — 1864)-Storey in Kaluza-Klein tower of KK excitations in two-kaon system 
and (2003 — 2006)-Storey in the same tower is acceptable for the D*°(2006)-meson. 
However, D*°(2006)-meson has been observed as a resonance in D°7r°-system. That is 
why, first of all, let us build the Kaluza-Klein tower of KK excitations for Z)7r-system by 
the formula 

M^ = \jml + — + S jml + — 1 (n = l,2,3,...), (1) 
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where R is the fundamental scale characterizing the size of extra dimensions calculated 
early from the analysis of nucleon-nucleon dynamics at low energies P3 12] 

— = 41.481 MeV or R = 24.1 GeV" 1 = 4.75 l(T 13 cm. (2) 
R 

The Kaluza-Klein tower such built is shown in Table 1 where the comparison with exper- 
imentally observed mass spectrum of D*-mesons is also presented. 

Throughout we have used Review of Particle Physics |H| where the experimental data 
on mass spectrum of the resonance states have been extracted from. In particular, we have 
used m^o = 1864.1 ± 1.0 Mev and mr>± = 1869.4 ± 0.5 Mev for the masses of D-mesons 
calculating the Kaluza-Klein tower for D7r-system. In Table 2 - Table 3 we collected some 
known experimental information. The Tables 1-3 show a remarkable correspondence of 
the calculated KK excitations for Dn system with the experimentally measured masses of 
the D*-mesons. In fact, there are many empty cells in Table 1 where we have not found 
the corresponding experimental data. 

At the next step we built the Kaluza-Klein tower of KK excitations for the D*7r-system 
by the formula 

M?* = yW* +^ + \l ml+ ^ (™ =i ' 2 ' 3 '---)> ( 3 ) 

and this is shown in Table 4 where the comparison with experimentally observed mass 
spectrum is also presented. Some known experimental information in that case is collected 
in separate tables: Table 5 - Table 6. We have used rnn* = 2006.71 ± 0.5 Mev and 
mj)«± = 2010.0 ±0.5 Mev for the masses of D*-mesons calculating the Kaluza-Klein tower 
for D*7r-system. Again we see from Tables 4-6 that there is a remarkable correspondence 
of the calculated KK excitations for D*7r-system with the experimentally measured masses 
of the resonance states. Here, there are many empty cells in Table 4 as well, where we 
have not found the corresponding experimental data. However, it should be noted that 
the decay modes L>°(2420) -> D*+ (2010)-*- and £+(2420) -> D*°(2007)tt + have been 
seen but the decay modes 1^(2420) -> D + n~ and £^(2420) -> D°n + have not been 
observed [6]. Table 1 and Table 4, as it were, confirm that observation. 



3 Charmed-strange mesons 

Now, we go to the charmed-strange mesons. In the first, we calculate the Kaluza-Klein 
tower of KK excitations for the K*° K^-sjstem by the formula 

Mr K " = ]f^o + J + ]/mU + J, (n= 1,2,3,...), (4) 

which is shown in Table 7. We see that D^(1969)-meson lives in Mj^* 0ft: * ± -Storey of 
that Kaluza-Klein tower. We have used m^-.o = 896.1 ± 0.27 Mev and rriK*± = 891.66 ± 
0.26 Mev for the masses of i^*(892)-mesons calculating the Kaluza-Klein tower. It should 
be emphasized that M§ K -Storey in this Kaluza-Klein tower is quite acceptable for the 
/2(0 + 2 ++ )(1950)-meson (LASS 91)0. In Table 8 we presented some known experimental 
information concerning D^-meson. 



7 



We farther present the results calculating the Kaluza-Klein tower of KK excitations 
for the Di^-system by the formula 



M n M =^ + ^ + ^ + F (n=l,2,3,...). (5) 

These results are shown in Table 9. We have used mjjo = 1864.1 ± 1.0 Mev and m£>± = 
1869.4 ± 0.5 Mev for the masses of D-mesons calculating the Kaluza-Klein tower. Table 
10 concerns the experimental data of resonance states in DK-system extracted from [6]. 
Recently CLEO Collaboration reported the observation of a narrow resonance .0^(2463) 
in D;+7r°-system [7 . From Table 9 we see that Mf x (2459 - 2468)-Storey is acceptable 
for the resonance in D + X°-system with a similar mass. 

We have also calculated the Kaluza-Klein tower of KK excitations for the D^-system 
by the formula 

Mf*=yW* + ^ + VW + ^, (n=l,2,3,...). (6) 

This is shown in Table 11. Here, we have used mr>*o = 2006.7 ± 0.5 Mev and mo*± = 
2010.0 ± 0.5 Mev for the masses of D*-mesons calculating the Kaluza-Klein tower. As it 
is seen, the D£(2536) -meson is excellently incorporated in Table 11. We have also found 
that D^)(2573)-meson may occupy the M^^-Storey even though the decay -0^(2573) — > 
jD *o(+)(2007)K +(o) has not been seen so far. Table 12 contains the experimental data in 
respect of Df 1 (2536)-meson. 

In Table 13 we present the results calculating the Kaluza-Klein tower of KK excitations 
for the .D;^(1969)7r-system by the formula 

M n^ = \j^ + ^+\j< + ^ (n= 1,2,3,...), (7) 

where it follows that the D^(2112) lives in the first Storey of this Kaluza-Klein tower from. 
The seventh Storey of this Kaluza-Klein tower is acceptable for the recently discovered in 
[H] and confirmed in [7j D<jj(2317)-meson as well. 

At the same time we have calculated Kaluza-Klein tower of KK excitations for the 
D* ± (2112)7r-system by the formula 

/71 ^ / 71 ^ 

m D^ + w + y ml+ w ^ =i ' 2 ' 3 '---)> ( 8 ) 

and found that the recently discovered narrow resonance of mass 2.46 GeV decaying to 
D* + ir° [Zj lives in the seventh Storey of this Kaluza-Klein tower: see Table 14. 

At last, we present in Table 15 the results calculating the Kaluza-Klein tower of KK 
excitations for the K*(892)i ; C-system by the formula 

/ TlP" I Tip 1 

M^ K = \jm 2 K , + — 2 + \jml + —, (n=l,2,3,...). (9) 

Here we have found that the recently discovered in [H] and confirmed in [7] D s j(2317)- 
meson jH] may excellently be incorporated in M^*^(2315 — 2317)-Storey of that Kaluza- 
Klein tower. Moreover, the first Storey in this tower is acceptable for the /ii(? - l H )(1380)- 
meson with experimentally measured mass 1386±19 MeV (T = 91 ±30) MeV(AVERAGE 
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PDG)[H], and Mf * K (1432)-Storey is very acceptable for the /i(0+l ++ )( 1420) -meson with 
experimentally measured mass 1433.4 ± 0.8 MeV (r = 58.8 ± 3.3) MeV(SPEC 99) [6j 
as well, M ( f* A: (1482)-Storey is a good place for the rj(0 + h )(1440)-meson with exper- 
imentally measured mass 1475 ± 5 MeV (T = 81 ± 11) MeV(AVERAGE PDG) 6J, the 
/i(0 + l ++ )(1510)-meson with experimentally measured mass 1512 ±4 MeV (T = 35 ± 15) 
MeV(MPS 88)0 may all rights to occupy Mf *^(1514)-Storey, and finally M^*^(1632)- 
Storey is very acceptable for the r]2(0 + 2 h )(1645)-meson with experimentally measured 
mass 1632 ± 14 MeV (r = 1801^) MeV (AVERAGE PDG)© too. 

4 Summary 

We calculated the Kaluza-Klein towers of KK excitations for the different experimen- 
tally observed charmed and charmed-strange hadronic systems and found that all known 
charmed and charmed-strange mesons, including the recently observed new states, are 
excellently incorporated in the systematics provided by Kaluza-Klein picture. This is a 
very non-trivial fact, even though there are many empty cells in Tables 1,4,7,9,11, 13,14,15 
where we have no the corresponding experimental information. 

Of course, it would be very desirable to state new experiments to search new states, 
and we believe that the Tables presented here may serve as a guide for the physicists- 
experimenters. 
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Table 1: Kaluza-Klein tower of KK excitations for D7r-system and experimental data. 
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Table 2: M 1 D7r (2006 - 2015)-Storey. 



R(IJ F ) 


M R MeV 


T R MeV 


Reaction 


Collab. 


£>*°(±1-) 


2006.7 ± 0.5 
2010.0 ± 0.5 


< 2.1 
< 0.131 


AVERAGE 
AVERAGE 


PDG 00 
PDG 00 



Table 3: Mg n (2M5 - 2452)-Storey. 



R(IJ F ) 


M R MeV 


T R MeV 


Reaction 


Collab. 




2453±3±2 
2458.9 ± 2.0 
2453±3±2 
2459 ± 4 


25±10±5 
23 ± 5 
23±9±5 

25l 8 7 


jBe -> D+-R-X 
AVERAGE 

-/Be -> /J°7r+V 
AVERAGE 


E687 94 
PDG 00 
E687 94 
PDG 00 



Table 4: Kaluza-Klein tower of KK excitations in D*7r-system and experimental data. 
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Table 5: M 9 D * 7r (2438 - 2443)-Storey. 



R(IJ F ) 


M R MeV 


T R MeV 


Reaction 


Collab. 




2428±3±2 
2428±8±5 
2422.2 ± 1.8 
2425 ± 2 ± 2 
2443 ± 7 ± 5 
2427 ± 5 


oq + 8 + 10 

zo -6-3 

58 ± 14 ± 10 
18-9±f-l 
261? ±4 

41 ±19 ±8 
28 ±8 


e+e" -> D*+tt-X 

AVERAGE 

e+e~ -> D*°ir + X 
7 A -> D*°7T+A 
AVERAGE 


CLEO 90 
TPS 89 
PDG 00 
CLE2 94 
TPS 89 
PDG 00 



Table 6: M 1 ^* 7r (2634 - 2638)-Storey. 



R{IJ F ) 


M R MeV 


Y R MeV 


Reaction 


Collab. 




2637 ± 2 ± 6 


< 15 


e+e- -> J D*+7r+7r-X 


DLPH 98 
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Table 7: Kaluza-Klein tower of KK excitations in if *° If -system and Df- 
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Table 8: M 1 ^*°^* ± (1971)-Storey. 



R(IJ F ) 


Mr MeV 


T R MeV 


Reaction 


Collab. 


Df(OO-) 


1970 ± 5 ± 5 
1969.0 ± 1.4 




e + e~ 
AVERAGE 


CLEO 83 
PDG 00 



Table 9: Kaluza-Klein tower of KK excitations in DK-system and experimental data. 
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^9^73^ 


1 1 


zoyy .4 ( 


ocni qo 

zoy i.oo 




1 9 
1 z 


ofiQC 49 

Z000.4Z 


9fi3n 4R 






9fi7Q 43 
zo t y .^o 


9R71 fi4 
ZO I l.O^ 




1 4 


9799 34 


971 4 fiR 

Z / l^r.OO 




1 ^ 

10 


97f{7 nn 

Z / O 1 .uu 


97CQ AO 




ID 


901 q on 
zoio.zy 


oonc nn 

zouo.yu 




1 7 


zooi .uy 


Zo0o.o4 




1 R 


9Q1 n 39 

zy iu.oz 


onnq i n 
zyuo. iy 




1 Q 


9Qfin R7 
zyou.o i 


zyoo.oo 




ZU 


3ni 9 £7 
OUIZ.O / 


qnnc 70 




91 
Z 1 


OU00.04I: 


qnco oc 
0UO0.0O 




99 
zz 


31 1 Q 73 
oi iy . t o 


31 1 3 nfi 

Ollu.UO 




93 
zo 


31 74 R 1 ^ 

Ol 1 'i.OO 


31 fiR 90 
0100. zy 




94 


393n OR 

ozou.yo 


3994 ^9 
OZZ^t.OZ 




25 


3288 04 


3281 69 




26 


3346.00 


3339.75 




27 


3404.82 


3398.65 




28 


3464.44 


3458.37 




29 


3524.84 


3518.87 




30 


3585.99 


3580.10 





Table 10: M^ x (2555 - 2563)-Storey. 



R{IJ F ) 


M R MeV 


r fi MeV 


Reaction 


Collab. 


Dfj(0V) 


2573.5 ± 1.7 


15±S 


AVERAGE 


PDG 00 



in 



Table 11: Kaluza-Klein tower of KK excitations in D* K-system and experimental data. 



n 


M D * ±KU Mv\T 
ivi n ivie v 


M D * UK± Mv\T 
ivi n ivie v 


M D * K A/TpV 
M exp Me V 


i 




9^09 ^ 




2 


2516.25 


2509.01 




q 


ZOZO.O^t 


9 ki q an 




^± 


OC/11 /l/l 
ZO^tl.^t^l 


9CQ/I op. 




K 



zooy.oo 


9^9 87 
ZOOZ.O 1 




u 


zooi. / y 


0K7 A Q/1 
ZO / L t.t) L t 


r)± /9C7q\? 


7 

o 
o 


9«07 nc 
ZDU 1 .U0 

o«qc qo 
ZDoO.Oo 


9«00 1A 

9fi98 80 
ZOZO.OU 




Q 

y 


ZDDD.01 


9fifi0 08 
ZOOU.UO 




1U 


Z 1 uu.z^ 


9«QQ Q/l 

zoyo.y^i: 




1 1 
1 1 


Z ( OU.OO 


970.0 1 7 
Z ( OU. 1 f 




1 9 
1Z 




97fi8 ^8 
Z ( OO.OO 




1 3 

lO 


981 A 8Q 
zoi^t.oy 


980Q 00 
zouy.uu 




1 zL 


98^7 09 
ZOO 1 .(JZi 


ocq 9« 
ZOO 1 . zo 




1 ^ 

10 


9Q00 87 
zyuu.o i 


980^ 9^ 
zoyo.zo 




ID 


9Q/IA Q1 

zy^to.oi 


9Q40 78 
zy4HJ. 1 




1 7 


9QQQ 99 
zyyo.zz 


9Q87 81 
zyo / .51 




1 8 
10 


q041 ^9 
OU^tl.OZ 


qO^fi 99 
oUOO.ZZ 




1 Q 


Q0Q1 19 
ouy i . iz 


008^ Q9 
ouoo.yz 




90 

ZU 




oi op oq 
oloO.Oo 




91 
Z 1 


qi no on 
oiyo.oy 


qi oo oq 
olOO.oy 




99 
zz 


lOAfi. Q/l 


q9/L9 09 




9^ 
zo 


QQ01 01 


q9Qfi i o 




94 
Z^± 


QQKC O 1 ^ 
OOOO.UO 


qqci qi 
OOOl.Ol 






341 2 02 


3407 36 




26 


3468.87 


3464.29 




27 


3526.56 


3522.06 




28 


3585.05 


3580.63 




29 


3644.31 


3639.96 




30 


3704.31 


3700.03 





1 1 



Table 12: Mf* K (2534 - 2541)-Storey. 



R(IJ F ) 


M R MeV 


T R MeV 


Reaction 


Collab. 


^i(01 + ) 


2536.6 ±0.7 ±0.4 


< 5.44 


e + e- -> D*+K°X 


CLEO 90 




2535.2 ±0.5 ±1.5 


< 3.9 


e + e- -> D*°K + X 


ARG 92 




2534.8 ±0.6 ±0.6 


< 2.3 


e+e" -> D*+K°X 


CLE2 93 




2535.3 ±0.2 ±0.5 


< 2.3 


e+e- -> D*°K + X 


CLE2 93 




2535 ± 0.6 ± 1 


< 3.2 


1 Be -> D*°' + K + '°V 


E687 94 




2535.35 ±0.34 


< 2.3 


AVERAGE 


PDG 00 
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Table 13: Kaluza-Klein tower of KK excitations in D^7r-system and experimental data. 



n 


1V16 V 


A//" « MoV 


iviexp iviev 


1 


Zl 1U.04 


OI 1 K A/1 
Z110.U4 


n*± /'oi i o\ 
L> s (2112) 


o 


91 9Q 1 R 

Z J_ Ziv . -LO 


91 ^ 11 




q 
o 


01 Kfi KO 
Z100.0Z 


01 KO OO 

zioy.yz 




A 

4 


01 QO Q7 

zioy.o 1 


01 OO QO 

ziyz.ou 




K 



0007 Q K 

ZZZ i .oO 


OOOO QO 

zzzy.oy 




fi 



ooa7 qo 

ZZD / .oU 


0070 OO 

ZZ / u.uz 




7 
I 


oq 1 o ko 
ZolU.OU 


OQ1 0/17 
ZolZ.4 ( 


D /'OQI 7 A 


Q 
O 


OQ no 
ZoOO.Uz 


OQ KA 77 
ZoOO. I ( 




o 
y 


o/ini oa 

Z4U1.U0 


0/IOO fiK 
Z4UZ.00 




i o 

1U 


O/I/IQ /l/l 
Z445.44 


O/I/IO QQ 
Z44y.oo 




1 1 


0/107 no 

Z4y i .uz 


O/IOQ Q/l 
Z4yo.o4 




1 

iz 


OK /I A 70 
Z040. f U 


OK/17 OO 

zo4 / .yz 




1 Q 

lo 


0KQ7 A(\ 
ZOy / .4U 


OKOQ KQ 

zoyo.oo 




1 A 
14 


OfiAft fl7 

zo4y.u ^ 


OAKO 1 Q 
ZOOU. lo 




1 K 
10 


0701 fi.fi. 
Z f U1.00 


0700 fiK 
Z I Uz.00 




1 A 
ID 


07KK 1 /I 
Z f 00.14 


07KA 07 
Z ( 00. U f 




1 7 
1 1 


oqoo A K 
zotiy .40 


0Q1 O QQ 
ZolU.OO 




1 Q 
lo 


OQft/l KQ 

Zo04.0o 


OQA K /1 1 
ZoOO. 41 




1 O 

iy 


oooo ko 
zyzu.OU 


OOOI OO 

zyzi.zy 




on 
zu 


0Q77 1 7 

zy ii.it 


0Q77 OO 

zy i * .yz 




1 
Zl 


QOQ/I KO 

oUo4.0y 


QOQK QO 
oUoO.oU 




zz 


QHOO 70 

ouyz. i z 


QOOQ /IO 

oUyo.4U 




Zo 


Q1 K1 K/l 

0101.04 


Q 1 KO 1 O 

oioz. iy 




0/1 
Z4 


Q01 1 HQ 
oZll.Uo 


Q01 1 fifi 
oZl 1.00 




9^ 


3971 18 


3971 78 




26 


3331.95 


3332.53 




27 


3393.34 


3393.90 




28 


3455.33 


3455.87 




29 


3517.90 


3518.42 




30 


3581.02 


3581.53 





1 3 



14: Kaluza-Klein tower of KK excitations in D^yr-system and Dj}(2463)- 



n 


1\/T s ~ A/Y^f 

ivi n Me v 


IVln Me V 


Mexp Me V 


1 


OO K /I A1 

zzo4.Ul 


OO K O /II 

ZZ08.41 







0070 /if; 

ZZ / Z.40 


007^ QQ 

zz / o.oy 




Q 
6 


zzyy.oo 


OQAQ AK 

ZoUo.UO 




4 


OQQO OA 

1661. oil 


nggc 7q 
ZOO0. (O 




r 



OQ7A AO 

zo /U.Uz 


0Q70 KK 
ZO f Z.DD 







O A 1 A 1/1 

Z41U.14 


O A 1 O Q£J 

Z41Z.00 




f 


O A KO /I 7 

Z40Z.4 / 


O AK A AO 

Z4o4.4o 


7~1+ /O A P Q\ 


o 

o 


O/IAfi K£J 

Z4yo.oo 


O A AO Q 1 

z4yo.ol 




n 

y 


oc /in 1 O 

Z04Z.1Z 


ot/ig 7n 
zo4o. 




i a 
1U 


OK00 A£ 

zooo.yo 


o cnn a i 

zoyu.4i 




-I -I 
11 


zooo.yo 


ocgo oo 
zooo.Zo 




1Z 


ncoc A1 

ZOoO.Ul 


OCQ7 OQ 

ZOo / .Zo 




1 Q 

lo 


07QC A/I 

Z f OO.U4 


07Q7 1 7 




1 /I 

14 


07QC AA 

z ( oo.yy 


0700 AK 

Z f oo.UO 




1 K 

lo 


OOQO OO 

Zooo.oz 


OOQA Ol 

zooy.oi 




lo 


OOA1 KA 

zoyi.ou 


OOAO A Q 

Zoyz.4o 




1 7 
1 ( 


OA/I/I AQ 

zy44.yo 


OA/I K 0£ 

zy4o.o0 




1 O 

lo 


OAAA O/l 

zyyy.z4 


QAAA A7 

oUUU.U ( 




iy 


QAK/I Ofi 

oUo4.zo 


gnc K AK 

oUoo.Uo 




on 
zU 


giin A1 

ollU.Ul 


Q 1 1 A HP 

ollU. < o 




Zl 


Q1 PP AP 

O100.40 


Q 1 £7 1 

olO / . lo 




oo 
ZZ 


QOOQ Pt 

6ZZ6. 01 


qoo/i gn 
oZZ4.oU 




Zo 


QOOI /I Q 

ozol.4o 


QOOO AO 

ozoz.Uo 




Z4 


QQQA AA 

oooy.yu 


QQ/I A KQ 
OO4U.0O 






QQQQ AA 


QQQQ «1 




26 


3458.72 


345y.30 




27 


35iy.04 


35iy.60 




28 


357y.y5 


3580.4y 




2y 


3641.42 


3641.94 




30 


3703.44 


3703.94 





14 



Table 15: Kaluza-Klein tower of KK excitations in K* K-system and D sJ (2317)-meson. 



n 


ivi n ivie v 


M n ivie v 


i\/fK*K A/ToV 
MeV 


1 


i qoo no 
loyz.uz 


i Qno /I Q 
ioyz.4o 


z, /?iH — \ 
hi{!L ) 


o 

z 


1 /inn nt; 

14UU.U0 


i /inn c^q 

14UU.00 




Q 

o 


1 /I 1 Q Qfl 

141o.oU 


1 /1 1 Q QO 

141o.oz 




4 


1 A Q1 c;7 
14ol.O / 


1 /I QO 1 K 

14oz. 10 


M u 1 ) 


c 



1 AKA AQ 
1404.00 


i /( c c 07 
1400. Z ( 







1 /I QO 1 Q 

14oZ.lo 


1 /I QO Qfl 

i4oz.oy 


^./n+n — h\ 
r/^U U ) 


7 


i no A/1 

ioio.y4 


1 Kl A 71 
1014. ( 1 


f fn+i ++^ 
M u 1 J 


Q 
O 


104y.0o 


i k ccn /i o 
100U.4Z 




n 
y 


1 KQQ on 

lOoo.oU 


i con 7n 

iooy. (\j 




i n 
1U 


1 £Q1 Qfl 

lOol.oU 


1 fiQO 07 

lOoz.z ( 


^ /n+o — l-\ 
772(0 2 j 


1 1 
11 


1 £7fi QO 
10 / O.oZ 


1 £77 QQ 

10/ f.oo 




1 o 
Iz 


i 7oc; nQ 
1 / zO.Uo 


1 70£ 1 /I 

1 ( zO. 14 




1 Q 

lo 


1 ( ( O.oO 


1 77£ C\K 

i < / o.yo 




1 /I 
14 


1 QOQ 01 

loZo.y i 


1 QQA A/| 

looU.U4 




10 


1 QQ/I n^ 
loo4.U0 


1 QQ C OO 

looO.ZZ 




10 


1 O/l 1 1 o 

iy4i.iz 


i O/i o on 

iy4z.zy 




1 7 
1 I 


1 QOQ 00 

iyyy .yz 


onni 1 1 

ZUU1. 11 




1 Q 
lo 


on^n qo 
zUOU.oZ 


on^i ki 
ZU01.01 




i n 

iy 


OI OO 1 7 
ZlZZ.l < 


OI OQ QQ 

zlzo.oo 




on 
zU 


oi OK Q7 

zloO.o ( 


OI Q£ C7 

zloO.O ( 




oi 
zl 


oo/in 70 

zz4y. / y 


oocci nn 
ZZ01.UU 




zz 


OQ 1 K Q K 

ZolO.oO 


OQ1 P. K K 

ZolO.OO 


U 8 j\2.6vl) 


OQ 
ZO 


OQQ1 C\A 

zooi.y4 


OQQQ 1 A 
ZOOO. 14 




O/l 

z4 


o/i /in /in 
z44y.4y 


O/i ccn <^q 
z40U.0o 




9^ 

ZiO 


9^1 7 Q9 


9^1 Q 1 n 




26 


2587.17 


2588.34 




27 


2657.17 


2658.33 




28 


2727.87 


2729.01 




29 


2799.22 


2800.35 




30 


2871.17 


2872.28 





IF) 



